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© This invention relates to a circuit connection 
device having overvoltage/overcurrent protection 
function for communication equipments which can 
eliminate an overvoltage and an overcurrent. In order 
to protect communication equipment from overvol- 
tage and overcurrent, a surge absorption element (2) 
is connected in parallel with terminals for connecting 
the equipment, and a metal wire (3) having a low 
melting point is connected in series with them in the 
proximity of the surge absorption element (3). The 
communication equipment is protected from surges 
between the lines of the communication equipment 
and between the lines and the ground by the surge 
absorption element and from continuous overvoltage 
and overcurrent by the low-melting metal wire be- 
cause the surge absorption element is overheated 
and the metal wire blows out by the heat. 




(2) 



7-f o 1 L | — | o S'f 



0 J 

7-2° ' r L 



OS-2 



GND 



Rank Xerox (UK) Business Services 

BNSDCCID: <EP 0495980A1 .1 > 



1 



EP 0 495 980 A1 



2 



FIELD OF ART 

The present invention relates to a line connec- 
tion device with protection function to protect a 
communication equipment against overvoltage and 
overcurrent, precluding overvoltage and overcur- 
rent. It relates particularly to a line connection box 
with protection function to protect against overvol- 
tage and overcurrent, in which a surge absorbing 
element is contained, for protecting an equipment 
using a communication line. 

BACKGROUND OF THE ART 

A protection function to protect against overvol- 
tage and overcurrent has been needed for protect- 
ing a communication equipment, and electronic 
device. 

Further, there is little space or room for con- 
taining devices to protect against overvoltage and 
overcurrent in necessary number of the devices 
respectively for each of the equipments. 

A surge absorber is to protect an equipment 
such as a communication line, e.g. a telephone line 
for telephone and telecopier , and a line for a cable 
television and a cable radio the like, as well as a 
device, e.g. semiconductor device, from a light- 
ening surge. A protection function of the surge 
absorber is to protect a communication device con- 
necting communication lines when the communica- 
tion line interconnects the source line to load over- 
current or overvoltage on the line, which will heat 
the breaker fuse wire as to melt the wire, thereby 
opening the circuit to protect the equipment from 
the overcurrent and overvoltage. There have been 
published Japanese Patent Publication No. 63- 
205026/1988 and U.S. Patent No. 4,317,155, which 
discloses in general a gap or microgap discharge 
tube surge absorbing element. 

In an ordinary case, continuous overvoltage or 
overcurrent will not be loaded on an electronic 
device and an equipment to be connected to com- 
munication lines, but there has been spread con- 
cept of establishing safety measures as high as 
possible under consideration of accidental loading. 
As a typical one, there has been a regulation 
prepared by Underwriter's Laboratories Inc. in 
U.S.A. to prevent fire of the equipment or to avoid 
cause of fire thereof even when overvoltage or 
overcurrent is continuously applied to. There will 
be further safety regulation on the similar issues by 
influence of that regulation. 

It is an object of the present invention to pro- 
vide a line connection device with protection func- 
tion to protect against overvoltage and overcurrent, 
containing a surge absorbing element to protect 
from overvoltage and overcurrent a device using 
communication lines, e.g. telephone lines. 
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Further, a certain room to contain a surge 
absorbing element having protection function to 
protect from overvoltage and overcurrent should be 
within each of the connection terminal, but, the 
s connection device of the present invention does not 
need such room, and can provide equipment being 
connected essentially with protection function to 
protect against overvoltage and overcurrent. 

Further, if the device to protect against overvol- 

10 tage and overcurrent should be contained in the 
connection equipment which has been available, 
the modification of a substrate and the like will be 
necessary. However, the line connection device of 
the present invention will provide an equipment 

15 connected to communication lines and electric 
source which does not require a room or a space 
for special device to protect against overvoltage 
and overcurrent, and does not need special circuit 
nor equipment. The equipment being connected 

20 can be mounted and can be operated without any 
special device. 

DISCLOSURE OF INVENTION 

25 In accordance with the present invention, a 

device or a structure to protect the equipment 
when overvoltage or overcurrent is loaded on a 
surge absorbing element with protection function to 
protect against overvoltage and overcurrent is con- 

30 tained, connecting each of the lines, and modular 
terminal device is connected to connect a number 
of the lines, the whole devices are assembled 
within a connection box. 

As a device to protect against overvoltage and 

35 overcurrent, a surge absorbing element and a low 
melting point metal wire in approximation thereof 
are used, in accordance with the present invention, 
the surge absorbing element is connected in par- 
allel with the equipment, and the low melting point 

40 metal wire is connected in series with the equip- 
ment within the structure. 

"A surge absorbing element" hereinafter 
means "an equipment to avoid application of over- 
voltage and overcurrent by providing a gap or 

45 microgap on a portion of conductive thin film, such 
that discharge will occur through the gap or micro- 
gap, when overvoltage higher than critical level is 
applied on the gap or microgap, generating a 
branch flow for the overvoltage or overcurrent", and 

so in ordinary structure, the conductive film having the 
gap or the microgap is enclosed and sealed in gas- 
charged tube. Therefore, it can be called a gap or 
microgap surge absorbing element. 

"A line connection device having protection 

55 function to protect against overvoltage and overcur- 
rent" hereinafter means "a device or an equipment 
with protection function, in which another element 
such as fuse wire and the like is provided, so as to 

2 



3 



EP 0 495 980 A1 



4 



prevent overheat or fire of the device, even when 
overvoltage and overcurrent is occasionally ap- 
plied. 

In accordance with the present invention, the 
combination of the gap surge absorbing element 
and low melting point metal wire is contained in a 
line connection device for connecting an equip- 
ment, such that the equipment can be protected by 
the combination of the gap surge absorbing ele- 
ment and the low melting point metal wire when 
overvoltage or overcurrent is applied to. 

SIMPLE DESCRIPTION OF DRAWINGS 

FIG. 1 (1) and (2) shows schematically a line 
connection device with protection function to pro- 
tect against overvoltage and overcurrent, for con- 
necting a pair of lines, according to the present 
invention, and its circuit diagram. 

FIG. 2 (1) and (2) shows schematically a line 
connection device with protection function to pro- 
tect against overvoltage and overcurrent, for con- 
necting six pair of lines, according to the present 
invention, and its circuit diagram. 

FIG. 3 (1), (2) and (3) shows schematically an 
assembly module for multiple line connection de- 
vices with protection function to protect against 
overvoltage and overcurrent, for connecting a pair 
of lines, according to the present invention, which 
can enable to assemble necessary number of con- 
nection devices as shown in FIG. 2, and has com- 
mon ground to earth, and and its circuit diagram, 
and its assemble structure with common ground 
terminal. 

BEST MOPE FOR CARRYING OUT THE INVEN- 
TION 

FIG. 1 (1) and (2) shows schematically a line 
connection device having protection function ac- 
cording to the present invention, and its circuit 
diagram. 

There are provided a surge absorbing element 2, 
(which is a gap or microgap surge absorbing ele- 
ment), a low melting point metal wire 3 are con- 
tained as shown in FIG. 1 (2). When surge is 
loaded, it will pass through a surge absorbing ele- 
ment 2, so as to be discharged. Further, when 
overvoltage or overcurrent is continuously loaded, 
the surge absorbing element 2 is overheated and 
then the overheat will melt the low melting point 
metal wire 3 to open the circuit, thereby enabling 
to prevent the fire of the connection device, pre- 
venting the fire of the equipment. 

The inventive line connection device with pro- 
tection function to protect against overvoltage and 
overcurrent cam connect a number of pairs of 
communication lines as well as a pair of lines, as 
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described before. In such case, a line connection 
box is assembled with common ground, and further 
including a junction of electric source. 

In accordance with the present invention, there 

5 is provided a line connection device advantageous 
in assembling easily into a structure which can be 
used to connect a number of communication lines. 

The inventive line connection device with pro- 
tection function to protect against overvoltage and 

10 overcurrent can be used in a connector with a 
telephone line, a telecopier machine, and a tele- 
phone exchanging machine, in order to protect 
from a surge and overvoltage and overcurrent. 

The present invention is further illustrated by 

75 the following examples, but should not be inter- 
preted for the limitation of the invention. 
5-13 

EXAMPLE 1 

20 

FIG. 1 shows a structure of an embodiment of 
the protection line connection device of the present 
invention in a schematic perspective view. 

The connection device 1 of FIG. 1 (1) is a 

25 connector to connect one pair of lines, in which 
three terminals are provided within a modular jack 
4 so as to connect a pair of communication lines, 
i.e. the terminals 5 and 6 of the equipment, as 
shown in FIG. 1 (2), and a terminal to connect a 

30 ground. Then, within the connection device 1, a 
minimized microgap surge absorbing element 2 
and a low melting point metal wire 3 are positioned 
closely, and connected as shown in a circuit dia- 
gram of FIG. 1 (2) and contained in the device. 

35 Then, a pair of the lines are connected through 
terminals 7 and 8. When a surge is loaded from the 
lines, the surge absorbing element 2 will be op- 
erated. Further, a high voltage line for supplying 
from a alternative current source is contacted with 

40 the lines to load continuous overvoltage and over- 
current, the surge absorbing element will be con- 
tinuously heated, thereby melting down a low melt- 
ing point metal wire in close touch with the surge 
absorbing element, so as to open the circuit. 

45 Therefore, the overheat and the fire of the equip- 
ment can be avoided or prevented. Such line con- 
nection device with protection function to protect 
against overvoltage and overcurrent, which can be 
mounted from the outside can be used to protect 

so the ordinary equipment which does not have pro- 
tection function to protect against overvoltage and 
overcurrent. 

EXAMPLE 2 

55 

FIG. 2 shows schematically a structure of the 
line connection device with protection function to 
protect against overvoltage and overcurrent. 

3 
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The connection device 1 of FIG. 2 (1) is to 
protect six pairs of lines, and has 6 modular jacks 
B for input of the lines, and 6 modular jacks A at 
output of the equipment, and further a common 
ground terminal to assemble wholly. Within the 
device, a circuit is connected as shown in FIG. 2 
(2). There are provided in a modular jacks 4 and 6, 
three terminals of which are two ones to connect 
respectively a pair of communication lines, and 
another one to connect a ground. A ground is 
common, and connected to a ground line. 

A minimized microgap surge absorbing ele- 
ment 2 and a low melting point metal wire 3 are 
mounted in a close relation, as shown in FIG. 2 (2), 
and contained within the connection box 1. 

A line plug of the equipment is to be inserted 
into a connection hole 4 (A) of the connection box, 
and a communication line plug is to be inserted 
into a connection hole 9 (B). When a surge is 
loaded from the lines, it should run away to the 
ground. Then, two surge absorbing elements cor- 
responding to a pair of the lines are provided and 
two low melting point metal wires are mounted 
respectively and closely on each of the surge ab- 
sorbing elements. Further, when overvoltage or 
overcurrent is loaded between the lines or between 
the line and the ground, either of low melting point 
metal wires will be melt down by the heat gen- 
erated in each of the surge absorbing elements, to 
open the circuit, thereby enabling to prevent over- 
heat and fire of the equipment. 

EXAMPLE 3 

FIG. 3 shows schematically a structure of a 
connection device having protection function of the 
present invention. 

The connection device as shown in FIG. 3 (1) 
is a connection box 1 for connecting a pair of lines, 
in which one modular jack B at output terminal of 
the equipment, and one modular jack at output 
terminal of the lines, and a terminal for ground are 
assembled. As assembled in Example 1, a mini- 
mized surge absorbing element 2 of microgap type 
and a low melting point metal wire 3 are connected 
as shown in FIG. 3 (2) of circuit diagram, and 
assembled. Further a ground terminal is mounted 
on a back surface of the line connection box 1, as 
shown in FIG. 3 (3). When a number of commu- 
nication lines has to be connected by using a 
number of connection box 1 , the connection boxes 
are assembled by one ground terminals to connect 
the earth , and the other joint plate 2t of the 
ground terminal, thereby producing a common 
ground terminal, so as to enable to form one body. 

Several ones can be assembled by using a 
ground terminal junction piate, so as to produce a 
protective connection device for connecting desired 



pairs of lines, and then a necessary space can be 
minimized in a connection device. 

INDUSTRIAL UTILIZATION 

^ _ _ - _____ - 

The line connection device having protection 
function will provide the following significant tech- 
nological effects: 

The equipment which has no surge absorbing 

10 element can he connected to a source and a 
communication line, having protection against over- 
voltage and overcurrent, without any need of de- 
vice or circuit to protect from overvoltage and over- 
current as assembled, by the line connection de- 

/5 vice of the present invention. Further, the present 
invention can enable to provide ready connection 
assembly with protection function to protect against 
overvoltage and overcurrent, so as to connect a 
source and communication lines. 

20 In a conventional case, it is necessary to pro- 

vide a room or a space for containing or assem- 
bling a device to protect against overvoltage and 
overcurrent within each of the equipment. However, 
the use of the connection device of the present 

25 invention will remove such problem. 

Further, the protection function to protect 
against overvoltage and overcurrent can be added 
to the equipment, without any modification of the 
circuit substrate, and the like of the equipment. 

30 Therefore, the inventive line connection device 

with protection from overvoltage and overcurrent 
can protect the equipment such as a telephone, 
telecopier, and telephone exchanger to be con- 
nected to the line, from surge and overvoltage and 

35 overcurrent, then can be used for adding protection 
function as assembled. 

Claims 

40 1. A line connection device with protection func- 
tion to protect an equipment to be connected 
against overvoltage and overcurrent, 
characterized by a structure comprising; 

a surge absorbing element in parallel with 
45 both terminals for connecting the equipment; 

and a low melting point metal wire in se- 
ries with the equipment to be connected, which 
wire is contained in the device. 

so 2. The line connection device according to claim 
1, wherein said surge absorbing element is a 
microgap surge absorbing element. 

3. The line connection device according to claim 
55 1, wherein said surge absorbing element is 

connected between communication lines, or 
between the ground and the line, and the low 
melting point metal wire is mounted on one 
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terminal of the lines to connect the connection 
terminal, the structure of which is contained in 
the connection device . 

4. The line connection device according to claim 5 
1 , wherein said device has at an outer side of 
the device an outer terminal of the configura- 
tion such that the terminals to connect the 
ground, and the connection terminal can he 
assembled into one body. io 
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